The structure-function relationship of I-A molecules: a biochemical analysis of I-A polypeptides from mutant antigen-presenting cells and evidence of preferential association of allelic forms.
Chemically induced mutants of an I-Ak,d-expressing, antigen-presenting B cell-B lymphoma hybridoma have recently been generated by immunoselection in vitro with I-Ak-specific monoclonal antibodies, and were found to possess alterations in some of the I-Ak region-dependent functions. The mutants were categorized as alpha-polypeptide mutants or beta-polypeptide mutants on the basis of the patterns of reactivity with anti I-Ak alpha and anti I-Ak beta monoclonal antibodies. To delineate the structural alterations underlying the differences in serologic and functional properties of these mutants, I-A molecules from several of these mutant hybridomas were compared biochemically with wild type I-Ak polypeptides by two-dimensional gel electrophoresis and high-pressure liquid chromatographic (HPLC) tryptic peptide analyses. These results suggest that the marked alterations in antibody reactivity and T cell-activating functions of the beta-polypeptide mutants G1, K2, and LD3, as well as the Ia alpha-polypeptide mutant JE50, may be due to very limited alterations in the Ia polypeptides. The functional deficiencies of the alpha-polypeptide mutant JE67 could be attributed to the change in net charge exhibited by its Ak alpha polypeptide. HPLC tryptic peptide analysis of I-A molecules isolated from the alpha-polypeptide mutant J4 indicates that the functional deficiencies exhibited by this mutant are due to a complete loss of expression of the Ak alpha polypeptide. The inability to detect significant amounts of Ad alpha Ak beta and Ak alpha Ad beta hybrid molecules in immunoprecipitates from some of these cell lines suggests that some hybrid molecules may be expressed at low levels due to preferential Ia polypeptide chain association. Together, these results indicate that most serologically defined epitopes are localized on either one or the other Ia polypeptide, whereas T cell-defined epitopes are determined by a combination of both Ia polypeptides. The results of these analyses also enable us to evaluate different immunoselection strategies for the most efficient production of mutants expressing limited alterations in Ia polypeptides.